Endomorphin-2 analogs with C-terminal esterification produce potent systemic antinociception with reduced tolerance and gastrointestinal side effects.
C-terminal esterification of opioid peptides may change their opioid activities due to the modified physicochemical properties. In the present study, the pharmacological activities of C-terminal esterified endomorphin-2 (EM-2) analogs 1-3 were characterized by in vitro metabolic stability and octanol/buffer distribution assays. Also, the antinociceptive profiles in the radiant heat paw withdrawal test and related side effects of these analogs were determined. Our results showed that all three analogs significantly increased the metabolic stability and lipophilicity. Moreover, analogs 1-3 displayed potent antinociceptive activities after intracerebroventricular (i.c.v.) administration. Analogs 1 and 3 exhibited about 2-fold higher antinociception than EM-2, and differential opioid mechanisms were involved. In addition, EM-2 at 50 μmol/kg failed to produce any significant antinociceptive activity after subcutaneous (s.c.) administration, whereas equimolar dose of analogs 1-3 produced significant analgesic effects. Analog 3 showed the highest antinociceptive activity after systemic administration, which was consistent with its in vitro stability and lipophilicity. We further evaluated the antinociceptive tolerance of analogs 1-3. In acute tolerance test, analogs 1-3 shifted the dose-response curves rightward by only 1.4-3.2 fold as determined by tolerance ratio, whereas EM-2 by 5.6-fold, demonstrating reduced antinociceptive tolerance. Also, analogs 1 and 2 decreased chronic antinociceptive tolerance by central and peripheral administration of drugs. In particular, analogs 3 displayed insignificant chronic antinociceptive tolerance. Furthermore, analogs 1-3 were less prone to induce gastrointestinal side effects at analgesic doses. The present investigation gave the evidence that C-terminal esterified modifications of EM-2 will facilitate the development of novel opioid analgesics with reduced side effects.